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| S¢nelers at home and sbread claim that the trae nature of 

Recterial toxing can be found in proteins, particularly aueleoproteine, 
end in carbohydrates. Differences ond veriations in the chemical 
properties of bacteria ean be understeod when it ie realired that 
their chemical composition as well as their toxic SS vary 

with the type of becteria, ‘The conscsicuour advances aade 

on the study of basterial carbohydrates are commanding attention 


froa other 


The study of cholers toxins aleo has advoneed, cs is evidenced 
ty memerous publications on the subject. ‘Succescive research on 
the virulence of carbohydrates in cholera bacteria are being 
performed, Recently "WR0OYA published hic repert on toxie protein 
fractions, 


A solution of the chemical properties sof cholera toxins 
will furnish oot only vitally tapertant basic date but will provide 
= guiding policy essential te vaccine namfacture and preventive 


* 


The spteific mission of thie lahborstory is to study supersonic 
wave-treated cholera vaccines. ftudies on cholera toxins heve 
been extremely rare, If sunersonic wave-treated vaccines are to 
be improved in quality over the old cholera vaccines it would be 
ee en ae en ee ee 

f their toxins. Full consideration aust be 
given toward srovidtng ideal sondivions méer thieh such rhultes oan 
be conducted, 


It has deen reported already ty this onstage that the 


Based on thie, the first step in studying the toxine of the 
supersonic wave-treated cholera vaccine was the extraction of 
fractions by aprlying the omega simple precipitation resection 
aecording te « fixed procedure, 4n examination of their toxic 


 «~éhetribation revealed extremely interesting signe, A part of the 
results will be presented in this report, 
Chapter I, Test materials 

A. Bueteriel straint the type used in the experiment wae 
the Kiteni strein possessing « virulence of 0.5 mg. 

3. Vaccine uanufacturet Suspensions were prepared by adding 

bacterial culture (developed after inewbating for 16 houre at 

se os aoe to a physiclogical saline solution at the 
rate of 10 ag per ce. After subjecting the Bacterial euepension 
te the action of supersonic waves (600,000 cycles per second) for 
15 winutes, rep tone and slant cultures were nade te deteraine 
tee ab 'echt ta tanker eile a teen Gace Those 
indieating cellular deetruction were used in the experiaent, 
Chapter II, Expertaentel procedure 

&. Preliminary teste: tn order to avold the voverful preety! 


by 3 | oF 
trichloroacetic acid, Before sterting the asin tests the preliminary 
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clear enpernatent finid. “Und fore 


results. The proper precipitation point was eetablished at PH %,5, 
2. Precipitation range with trichloroacetic seid: 
The trichloroacetic acli4 test followed the enue 


Caren preiiateany tests heb sonphete siton = presioh tation 


Agetic acid precipitate (A): fen theese by volume of 
aleohol was ) ates to the centrifuged precipitate (1) which wae 
obdtained aeetic seid prosipt tation deveribed sbeve, cats 


performed, 4 black powdery substance was obtained upon drying 
the sedinents. Wield wee 0.128 g, . 


2. Acetic act4 soluble fractions 


Agetone precipitete (5): The eunernatant fiaid (11), 
meneuring apororimately dh pea er yp Dinh Bg 
agid pitate wae removed by centrifagal separation, wae placed 
rat cuneate, tek unk aaeeneeaeh wits tae aan Of ee seen 
fen. Precipitation wae effected with neetone after the fluid had 
deer condensed to x volume of shout 56 ee. Thies wae allewsd te 


stand in a refrigerator ® period. The supernatant 
acetone wan removed by decantation, 4 suitable voluse of acetone was 
added tumediately to the ee¢ - hie wae ctirred and the 


supernatant fluid and sediaeats (grey pewter) were separated by 
euetion filtration, ? 


The sedimente were washed first with seetone and then 
with ether ané dried in « vacuums densicator ever chowhoric 
anhydride. The substance was « grey powder; “yield ves 0.7876 


J. Hydrated acetone soluble fractions! the cwperantant | 
fiudéd obtained by decantation and the filtrate remaining after 
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suetion filtration were combined and evapersted, Uther war added 

te the ninute yield of sedimente, Thie wae atirred and extraction 
wae allowed te cantime, two fractions, the ether extract and the 
ether insoluble sediment, were obtained efter filtration, | 


Bther extract (€): A small quantity of a black, 
amorphous sediment wee produced when ether was sided to the ether 
soluble portion and evaporated with an mentees fan, Tield was 
gerely 0,00%6 ¢, 


 ‘Bther insoluble sediment (2): ‘the ether insoluble 
sediment was dried inte « powder, A yellowish-grey precipitate 
was obteined; yield was 0.00% ¢, 


Chepter ITI, Virvlenece teste on animals. 


4. German mice weighing 10 - 13 g ench were selected for the 
virulence tests. Five mice comoriced « grou, 


B, eet materials consisted of 6.07 g each of the different 
powders disesived in 25 ce of physiological saline solution, 


c. Injections of the test solutions were aade intreperi 
in 0.1 ee, 9.2 ee, 9.7 ce, 0.4% ee, 0.5 ce, 0.6 oc, 0.7 ot, 0.8 oe, 
0.9 ee ané 1.0 ce foses. Test resulte were evaluated after o 
whether the alice had eurrived or died during the three-day veried 
following the injeetions. 


BB. Virulence test resulte, 
Preetpitate (A) produced death with a 1.8 ma d@owe (#.4.2,). 


Acetone precipitate (8) which wae obtained by precipi tat- 
ing the condensed evpernatant fluid with agetene indicated a 
eee was equal to that of the acetic acid 
porate taney. Unfortunately this subetance (3) wae not analyred, 
» all probability thie hieher compound was pert protein and 
contained a small amount of coelysaecharides, 


The ether ecluble substance (C), which before evaporation 
remnineé as a sucernetant fluid instead of precipitating when 
acetone was added, failed to produce’ death with « 7.0 mg does. 


‘fhe ether ineoluble portion (5) from (S) did not cause death 
with « 7.0 rE doe, 


Chapter IV. Ach and nitrogen content of fraction precipitates, 


For the purpose of grasping a general picture concerning the 

toxicity of fraction precipitates frea the .5,%. entigea, rough 
éate on chemical properties were obtcined by seasuring the ach 
and nitrogen contents of fractions giving the bighest yields. 
Because of the suali yield ee om fractions 
ether then the acetic acid precipitates 
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Results of experiaent 
Acetic acid precipitate (A) 


The ash content of the precipitates was 0.39 percent; the 
nitrogen content of the organic matter was 10,38 percent, Mitregen 


in non-nitrogenous 
 pelgtestnnetla abe dageakes ah & hater Gate. 


KUROYA reported # nitrogen value of approximately 13 percent 
ona ite ove cetera Bw 


weighed 
13-3 mEt 5 $04 Ho consumption was not evident, Although practically 
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Chapter ¥. Observations 


| The above facte reveal that the acetic acid preetpitate and 
the acetone precipitate are toxic and require 1.8 ag doses to kill 
mice, Since the bacterial strain from which | 
derived possesses an 4.1.5, of 6.3 wg it is extremely interesting 
te note that ite virulence ic approximately eix times thet of the 
the antigenic of these 
inaunization teste ie desired, If they prove to 

2 


gapert ; . ; 
Satie GAL Go cepmianth abin Guy poenenel extlanala Geaieeaih 
when the opportunity for continuing euch « etudy is presented, 


The ether soluble substance and the ether insoluble substance 
faileé te produce death with a 7.0 mg dose, The shortage of 
antigenic materials prevented the testing of higher fosages. This 
point aust be studied at « later date, 
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